This study investigates the growing importance of sustainability in equity markets by estimating whether company commitment to sustainability matters in corporate valuation. The spreading concern for social and environmental issues, and especially for the material risks of climate change, induces policy to encourage companies to prioritise sustainability in their decision making. There is growing evidence that points to a rationale for a profit-driven response to social and environmental problems, uncovering the role of sustainability in investors' decisions. Exploring a panel of 3,311 listed companies in 58 countries for the period 2010-2016, this study reveals that sustainability contributes to the creation of market value for listed companies, over the considered period. Furthermore, it investigates how this relationship changes according to environmental policy stringency and sector sensitivity to climate policies.
Introduction
Global initiatives such as the Paris Agreement, the Agenda 2030, and the establishment of the TaskForce of Climate-related financial disclosure testify the increasing concern of policymakers for the environmental sustainability of current economic and business models. Against this explicit call for business and financial sectors' contribution to the transition towards a low-carbon and sustainable economy, there is little evidence on how global financial markets capitalise the information disclosed by companies about the sustainability of their businesses.
The Paris Agreement called for the contribution of the financial sector to make "finance flows consistent with a pathway towards low greenhouse gas emissions and climate resilient development" (FCCC/CP/2015/10/Add. 1, 2015, p. 22) . The launch of the European Commission's Action Plan to reform the financial system along with climate mitigation and sustainable development objectives (European Commission, 2018) represents the most recent step of a policy process that is reshaping the way firms and investors approach sustainability, and that has its evidence in the current expansion of sustainable investing in global financial markets (Global Sustainable Investment Alliance, 2016) . Thus, after being long considered a market niche, sustainability seems now diffusely considered "the new normal"
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. Until the late 2010s, in fact, responsible investors mostly evaluated the ethical and reputational dimensions of their activities, rather than consciously pursuing sustainable development objectives (Sparkes and Cowton, 2004) while asset pricing models did not take into adequate account the sustainability performance, causing undervaluation of socially responsible companies (Derwall et al., 2004; Edmans, 2016) . Such an inadequate appreciation of firms' commitment to sustainability might have contributed to spreading the perception of a trade-off between sustainable investing and financial returns that represented an incentive for firms to limit their objectives to short-term financial value creation (Porter, 1992; Vitols, 2011) .
The concept of sustainable investing has been changing since the 1960s and has taken different labels and definitions over time, such as ethical investing, socially responsible investing (SRI), Environmental Social and Governance investing (ESG) (Fulton et al., 2012; Renneboog et al., 2008a) . The conceptualisation of sustainable investing used in this paper borrows from the definition of the Global Sustainable Investment Alliance: "an investing approach that takes account of ESG factors in portfolio selection and management" (Global Sustainable Investment Alliance, 2016, p. 3 ). This definition is broad and widely acknowledged, as it encompasses different investment strategies, stemming from negative screening (i.e. eliminating assets from the investment universe of the portfolio according to ESG criteria) to investing in assets specifically related to sustainability, such as clean energy and green technology.
Previous research relating the social and financial performance of companies provided so far clear evidence: many studies suggest the relationship between corporate social performance and financial returns to be positive (Fulton et al., 2012; Godfrey et al., 2009; Margolis et al., 2007; Orlitzky et al., 2003; Waddock and Graves, 1997) . Scholars interpret such a relationship as the sign that firms realise material benefits from taking account of a broad set of stakeholders and society at large as recipients of their activities (Godfrey et al., 2009; Vitols, 2011) . The channels through which such benefits materialise include the increased consumers' loyalty (Albuquerque et al., 2015) , brand reputation (Cahan et al., 2015) , talent attraction (Greening and Turban, 2000) , customers' satisfaction (Walsh and Bartikowski, 2013) and process efficiency (Porter and van der Linde, 1995) . As regards the environmental sphere, in contrast, there is evidence of a negative impact of firms' commitment on financial performance (Brammer et al., 2006; Cheung, 2011; Hassel et al., 2005; Lee and Faff, 2009 ) and that markets do not react positively to companies' voluntary initiatives aimed at improving environmental standards and reducing carbon emissions (Doh et al., 2010; Eun-Hee Kim and Lyon, 2011; Fisher-Vanden and Thorburn, 2011) . Furthermore, Luo et al. (2012) find evidence that institutional, social and economic pressure lead firms to undertake climate mitigation actions, whereas these seem not to be driven by investors' demand. Only more recent researches demonstrate that investors penalise firms that do not embrace sustainability and climate mitigation strategies (Baboukardos, 2017; Clarkson et al., 2015; Lourenço et al., 2012; Matsumura et al., 2014) and positively evaluate firms' sustainability commitment, measured by the inclusion in sustainability stock indexes or by Environmental Social and Governance (ESG) scores produced by data specialised providers (Bauer and Hann, 2010; Cheng et al., 2014; Delmas et al., 2015; Eccles et al., 2014a; Fatemi et al., 2017; Ghoul et al., 2014; Kaspereit and Lopatta, 2016a; Khan et al., 2016) .
By using a sufficiently long panel of listed firms for which the environmental sustainability commitment can be measured by an emissions' reduction score in the Thomson Reuters Asset4 database, this paper analyses the relationship between firms' commitment to reduce emissions and their market valuation. The aim is to measure the changing behaviour of financial markets in considering the information about companies' environmental commitment into investment decisions. Since the financial crisis, a growing number of initiatives have been taking place at both national and international levels to restore the financial system's stability, promote sustainability targets and raise awareness about the material risks deriving from the transition towards a sustainable development model. The paper aims at understanding to what extent such initiatives are making financial markets recognise and appreciate companies' commitment to sustainability as a form of risk mitigation and future growth perspectives. Also, it explores if the relevance of sustainability in market valuations varies according to countries' environmental policy stringency and to sectors' sensisitvity to climate-mitigation policies. The research thus contributes to the existing empirical literature by demonstrating that the recent years marked a significant step in the market valuation of environmental sustainability. Specifically, while environmental commitment was found to penalise companies' financial performance at the beginning of this decade, information about environmental sustainability gained importance over time and now financial markets take it positively into consideration. This evidence should make managers and capital owners aware of the positive returns for companies of adopting sustainability strategies and push them in the direction of complete and standardised disclosures of non-financial information.
The remaining of the paper is organised as follows: Section 2 describes the process that lead firms and investors to evaluate sustainability as a source of risk-adjusted long-term value and motivates the hypothesis of the study; Section 3 describes the data and the model employed to test the hypothesis; Section 4 illustrates the results of the estimates and Section 5 presents an interpretation of the main findings.
Theory

Sustainability as a new business paradigm
In the aftermath of the financial crisis, a general feeling of distrust has spread among economists and markets actors, who have started calling into question the pillars of the capitalist economy (Dani Rodrik, 2015; Hein and Truger, 2010; Ioannou and Serafeim, 2017; Vitols, 2015) . Economic distress at the global level, changing customer demand, terrorism, business scandals and regulatory actions created uncertainty and risks that now threaten the survival of organisations and impose improving organisational resilience (Burnard and Bhamra, 2011) . In this context, environmental challenges contribute to worsening the systemic crisis, giving rise to further technological, social and economic concern, implying a "perfect storm of change" (Dunphy, 2011) . These elements constitute what is commonly referred to a transition towards a sustainable economy that starts from the adoption of a low-carbon model of development and calls for an active role of the private sector to the lead of this process (European Commission, 2018; Garud and Gehman, 2012; Meadowcroft, 2011) . However, high social expectations towards the business sector have often clashed with the perceived inertia of companies regarding deep social and political transformations that eventually has brought about a crisis of CSR (Googins, 2013; Kolk, 2016; Lo and Sheu, 2007) . Indeed, while voluntary philanthropic activities have been considered for years a proper approach to defend the brand reputation and gain competitiveness, this is no longer the case (Nieuwenkamp, 2016; Schaltegger et al., 2016) . Companies are expected to create the basic conditions of a sustainable development trajectory, and this has led international organisations to call for reconsidering their contribution in this process, starting from a change of approach to value creation (OECD, 2011; UNIDO, 2013; WBCSD, 2012) .
Recent years have witnessed the spread of practical and academic business frameworks that share the common objective of achieving organisational value creation to reduce long-term risks and align the purpose of business with societal and environmental goals (Dunphy et al., 2014; Porter and Kramer, 2011; Schaltegger et al., 2016; Stubbs and Cocklin, 2008; Vitols, 2011) . Overall, such frameworks conceive financial, reputational, regulatory and environmental risks as opportunities to be harnessed for firms to adopt a long time horizon in corporate governance, enhance competitiveness, and fully disclose financial and non-financial information. Overall, business sustainability is meant to reduce uncertainty, risk and vulnerability in a time of deep transformations and to take advantage of the current change of setting (Winnard et al., 2014) . In one definition, "a business model for sustainability helps describing, analysing, managing, and communicating (i) a company's sustainable value proposition to its customers, and all other stakeholders, (ii) how it creates and delivers this value, (iii) and how it captures economic value while maintaining or regenerating natural, social, and economic capital beyond its organizational boundaries" (Schaltegger et al., 2016, p. 6) .
Sustainability seems to constitute today a new paradigm for companies and anecdotal evidence confirms the existence of an economic rationale for firms to pursue social and environmental objectives (Dunphy et al., 2014; Whelan and Fink, 2016) . In spite of this, it is not clear if sustainability has a positive or a negative impact on market value. The purpose of this paper is to investigate the role of the financial sector in the transition of the business towards a low-carbon and sustainable economic model. Although previous evidence supports that investors are reluctant to appreciate firms' sustainability commitment, as illustrated above, more recent findings and market evolutions suggest that this is no longer the case.
Sustainability to mitigate climate and environmental-related risks for investors
The adverse consequences of the excessive deregulation of the financial system have made policymakers recognise the urgency for regulatory responses to enhance the system's stability, to prioritise long-term growth over short-run profits and to improve financial risk management (Davis, 2011; Douglas W. and Raghuram G. Rajan, 2009; Hein and Truger, 2010) . In this circumstance, supervisory and regulatory authorities have acknowledged that social and environmental considerations can constitute the chance to revise the financial system and ensure it "serves the transition to sustainable development" (UNEP, 2015, p. 1). Indeed, a "quiet revolution" is taking place, prompted by national and international initiatives, more or less binding, that aim to promote innovation, better management of risk and improve financial resilience through policies aligned with broad sustainable development targets 2 (UNEP, 2015).
Regardless of their binding nature, these initiatives give clear policy signals, design frameworks and promote voluntary principles of investing that together contribute to the creation of a "momentum for sustainable finance" (G20 Green Finance Study Group, 2017) . In this context, environmental challenges are a priority in global policymakers' agendas and a material concern for market actors. Especially since has been given scientific proof that human and industrial activities are the leading cause of global warming (Pachauri et al., 2014) , climate change is at the centre of the public debate. The Paris Agreement in 2015 is the most explicit evidence that the policy regime on environmental issues is today focused on this topic and more "institutionalised" than in the past. Until ten years ago, it was weak and fragmented so that most market actors managed to oppose to climate change mitigation policies to preserve their assets and technologies from market and regulatory disruptions (Jones and Levy, 2007) . However, today, the external conditions associated to the evolution of environmental issues are changing in a way that "influences the returns to firms' investments in mitigation" (Delmas et al., 2015, p. 375) . Public and social concern for climate change is affecting investors' perception of ill environmental performance by firms (Bauer and Hann, 2010) . Indeed, when some environmental risks increase public sensitivity, this reflects on shareholders' perception of firms' ability to produce future cash flows (Unerman and O'Dwyer, 2007) . Furthermore, it is argued that, during the recovery from the financial crisis, equity investors have seen the opportunity of seeking new ways to generate value by embracing ESG issues (Boucly et al., 2011) .
In contrast to previous evidence of a perceived trade-off between sustainability commitment and financial performance (Morgan Stanley, 2017; Renneboog et al., 2008b) , recent research suggests that firms' sustainability is a signal of better corporate governance and, as such, a source of market value growth (Clark et al., 2015; Eccles et al., 2014a; Lourenço et al., 2012) . Hence, it appears that, if formerly a minority of committed investors was concerned with non-financial dimensions of value mainly for ethical and reputational considerations, today sustainable investing is recognised as the best way to reduce risk and achieve long-term value (Crifo and Forget, 2013; Robins and Krosinsky, 2008; Sparkes and Cowton, 2004) . Also, according to Eccles and Viviers (2011, p. 401) , integrating ESG criteria into investment choices has "the primary purpose of delivering higher-risk-adjusted financial returns".
Climate change is perhaps the most evident example of how growing social and institutional concern leads firms and investors to pay more attention not only to the unconditional socially acceptable content of their assets, but also on the risks deriving from regulation and social pressure in the long-run (Harmes, 2011; Kauffmann et al., 2012; Mercer, 2015; Sullivan and Gouldson, 2012) . On this matter, there is evidence that the financial sector is heavily exposed to risks deriving from climate mitigation policies that, limiting the amount of emissions, affect the value of assets and the profitability of firms operating in most climate-sensitive industries. For instance, Weyzig et al. (2014) estimate in more than one trillion euros the exposure of European financial institutions to the depreciation of fossil reserves that have repercussions on the value of fossil fuel companies. Moreover, according to Battiston et al. (2017) , the financial exposure of equity portfolios of the 50 largest European banks in the Euro Area to climate policy sensitive sectors 3 is around 40-54% of assets invested, and the interconnections among financial institutions are likely to amplify losses to the global financial system.
To sum up, literature seems to indicate that perception of environmental and climate risks, especially boosted by mitigation policies and frameworks promoting sustainable finance, are massively changing investment criteria. The prompt for a transition to a sustainable economic model is changing the approach of investors, who interpret companies' sustainability commitment as a proxy for the ability of the management to take account of current global transformations, thus acting to prevent risks to their profitability and seize growth opportunities. Based on this reasoning, this study is an empirical test of the following:
Hypothesis: Companies' commitment towards environmental sustainability is positively associated with increases in their market capitalisation and such association increases overtime.
Materials and methods
Sample and Data
The study employs a panel dataset retrieved from Thomson Reuters DataStream, containing information on financial and sustainability performance for listed firms worldwide, in the period 2010-2016. Data on sustainability are available from Thomson Reuters Asset4, a data provider commonly employed by both scholars and financial analysts to evaluate companies' ESG performance (Baboukardos, 2017; Cheng et al., 2014; Chollet and Sandwidi, 2018; Eccles et al., 2014b; Ghoul et al., 2014) . Asset4 collects raw data on the yearly sustainability performance of companies listed in major stock indexes (S&P 500, MSCI World Index, Nasdaq, FTSE350, MSCI World Index etc.) through content research from publicly available information, including firms' reports or official websites. The database displays around 700 individual data points, corresponding to specific questions or items on the company's performance; these are then normalised and traced back to a 0-100 scale. This procedure allows to rank and to benchmark a firm's performance against all the firms in the dataset in any fiscal year and implies that the score has a substantial variability at the firm level, with a within standard deviation of 11.37. Notice that, in each point of time, the score is built upon the information available in the previous year, thus the variable is by construction lagged by one year. The z-scores are aggregated into 18 category scores, further classified into four performance pillars: economic, social, environmental and corporate governance. The overall equally-weighted aggregation of the scores in the four pillars constitutes a balanced ESG performance index. Since the latter covers a vast number of performance indicators, this study focuses the analysis on a stricter set of indicators, employing as the main variable of interest the category score within the environmental pillar of the Asset4 universe, namely "Emissions reduction", here labelled Sust. According to the data provider, the emissions reduction category score reflects a company's commitment and effectiveness towards reducing environmental emission in the production and operational processes. 4 This score is composed of the equally weighted sum of 23 indicators on firms' strategies to reduce emissions and their environmental 3 See Section 4 for a definition of climate policy sensitive sectors 4 https://financial.thomsonreuters.com/content/dam/openweb/documents/pdf/financial/esg-scores-methodology.pdf impact. Since the information that constitutes the scores derives from public sources, it cannot be considered fully objective. Indeed, the score is influenced by firms' transparency and disclosures choices. Therefore, by construction, the variable Sust can be conceived as a measure of firms' disclosed commitment to reduce emissions and adopt sustainability policies. A high score means that the company has a good sustainability performance in comparison to the others and that this information is publicly available, whereas low scores do not necessarily imply the opposite. Put differently, a company could have a good sustainability performance, but score low in the Sust variable if its strategy is not publicly disclosed. Thus, the sample in this research is not representative of all listed firms at the global level; rather it includes all firms in major stock indexes that disclose sustainability information. Table 1 shows the description of the variables employed in the analysis. Fraction of the total debt of the firm on the book value of equity (%) ROA Return on assets: fraction of the earnings before interests and taxes on total assets of the company (%)
The initial sample includes the 3,766 firms included in the Asset4 universe, which display an average market value of around 5.2 billion euros. The ample variability of main accounting variables reflects the heterogeneity of firms within the sample. To guarantee the analysis is not influenced by outliers, all observations of the dependent variable above the 95 th percentile and below the 5 th percentile are eliminated. Also, since the dependent variable (MVE) has a log-normal distribution, a logarithm transformation is applied to ensure it is normally distributed 5 . The model is thus transformed into a loglog by taking the natural logarithm of all covariates expressed in euros.
After eliminating missing values and outliers, the resulting sample contains 3,311 firms in 54 industries with domicile in 58 countries. The firms are unregularly observed through the period 2010-2016 and this implies the full database to be an unbalanced panel of 18,043 observations, with an average presence of a company within the panel of 6 years. Table 2 reports the summary statistics of the variables after the data cleaning process. Appendix B reports the distribution of firms by year, country and sector. 
Empirical model
The empirical strategy employed to test the hypothesis builds upon the RIM -Residual Income Model (Ohlson, 1995) , widely used in the literature on the relationship between corporate responsibility and market value (Clarkson et al., 2015; Hassel et al., 2005; Hughes, 2000; Kaspereit and Lopatta, 2016b; Lourenço et al., 2012; Matsumura et al., 2014) . The RIM identifies companies' market value as a function of the book value of equity and of residual income, expressed by abnormal operating earnings 6 , plus other value-relevant information. In the empirical literature, often net income is employed as a proxy for abnormal earnings (Hughes, 2000; Lourenço et al., 2012; Matsumura et al., 2014) and there is proof that results do not significantly differ in the two specifications of the model (Clarkson et al., 2015; Collins et al., 1997) . Therefore, the model employed in this study takes the following form:
(1) MVEi,t = ui + β1BVEi,t + β2 Incomei,t + β3Susti,t + Σγ Xi,t + vt + εi,t Where, for each company i in year t, MVE is the total market value of equity, BVE is the book value equity, Income is the net income before extraordinary items, Sust is the sustainability commitment score provided by Asset4. X is a matrix of control variables, including capital expenditure (Capex), net Sales (Sales), financial leverage (Leverage) and return on assets (ROA). The model includes firms-specific and time invariant effects to control for companies' unobserved characteristics (ui) and year fixed effects (vt). The latter is particularly important since the period analysed follows the financial crisis that had strong repercussions on firms' valuations worldwide. The parameters β1, β2, β3 and γ are estimated via OLS after applying the within transformation that wipes-out the company-level effects and the time effects are estimated including yearly dummy variables. Finally, the stochastic component of the model, ε, is assumed a white noise.
According to previous literature, an interesting predictor for economic performance to be included in the model is expenditure in R&D, which captures firms' intangible value and propensity to innovate (McWilliams and Siegel, 2000) . However, due to the lack of R&D data for more than 800 firms in the sample, the model and the main results shown in the paper do not include this variable in order not to lose too many observations. To check this choice does not entail omitted variable bias, all the estimates presented below are run including R&D intensity as a control for the subsample of firms for which data is available. Despite the variable being significant, results show that its inclusion does not essentially modify the estimates and that it is not strongly correlated with Sust 7 .
To examine the evolution of the sustainability -market value relationship over time, the paper introduces an alternative specification of the model that includes the interaction term between sustainability commitment (Sust) and year dummies (Year) from 2010 to 2016: The coefficients of the interaction terms β t allow capturing the effect of a unit increase in Sust on MVE from year to year. Specifically, in the time interaction model, Sust represents the direct effect of a unit increase in sustainability commitment on MVE in 2010, while each coefficient of the interaction term
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In the original model (Ohlson, 1995) , abnormal operating earnings are defined as net income minus opening book value of equity, multiplied by the required rate of return. 7 Results are available upon request between Sust and year dummies expresses the difference in this relationship with respect to 2010, other variables constant. According to the hypothesis of the study, these coefficients are expected to be positive, reflecting the growing attention to sustainability in financial markets along with the number of initiatives promoting sustainable development objectives.
In setting the empirical model, potential sources of concern are taken into account related to endogeneity issues that could lead to biased estimates. First, measurement error is likely to arise when using scores that could give an imprecise measure of the variable of interest. However, the score of sustainability here employed is a proxy for firms' commitment to address environmental issues. Hence, since a "true value" of Sust, potentially miscalculated, is not expected to be observed, this issue cannot be considered as a relevant source of concern. Second, given the nature of the data, problems of endogeneity originate from omitted variables and systematic differences in firm-specific characteristics that the covariates in the model fail to capture entirely. For example, quality of management, corporate strategy and governance effectiveness are not controlled but are correlated with the covariates, thus generating biased estimates.
To deal with this issue, the study employs a fixed-effect estimator, which allows controlling for unobserved firm-specific characteristics. A third concern is caused by simultaneity, which arises when two variables reciprocally affect one another, making it impossible to interpret the estimates in a univocal causal direction. In the specific case of this study, if a firm' decision to undertake sustainability actions can enhance its market valuation, it could also be that mainly firms with a positive financial performance can afford to do so. A common approach to deal with simultaneity in market valuation studies is to replace endogenous variables with their lags or to use the latter as instrumental variables (Delmas et al., 2015; Hirunyawipada and Xiong, 2018; Lo and Sheu, 2007; Wagner, 2010) . Recall that, by construction, variable MVE captures the market value of a company at the end of the fiscal year, whereas ESG data published in Asset4 in year t refers to information available in t-1. Hence, variable Sust is implicitly lagged by one year, which allows establishing a time order between sustainability and market value. Table 3 shows the main findings of the research. The first column reports the results of the fixed effects estimates obtained with model (1). While all the main regressors and the control variables have coefficients estimates that are consistent with expectations, the negative and not statistically significant Sust coefficient does not allow concluding about a positive effect of environmental sustainability on financial performance. The second column (model (2)) shows the results including time interactions and the estimates overturn the previous evidence. Firstly, the F-test on the joint significant of all the sustainability related coefficients confirms that Sust, in fact, significantly impact the financial performance. Secondly, the estimated impact of Sust is negative and significant in 2010: on average, an increase in Sust by about 30 points (approximately one standard deviation) is associated to a decrease by 1.7% in companies' market value, other things being equal. The result is even worse for the year 2011, when the cumulative effect of a change in Sust by one standard deviation is a decrease in the market value by approximately 2.7%. However, this effect decreases in 2012-2013 until getting significantly positive in 2014-2015. In 2015, a standard deviation increase in Sust is associated to a +0.6% change in the market value. Therefore, the findings reported here seem to give evidence for a sign switch in the relationship between sustainability and market value of companies. This could be interpreted as evidence that investors' perception of sustainability and of its impacts on firms' profitability has been changing overtime for the sample of firms and in the period analysed. Yet, the coefficient for 2016 is not significant and this appears to be a sudden interruption in what appears to be a clear trend that requires further investigation. 
Results
Main results on the global sample
Further results
In this section, the exercise illustrated in Table 3 is repeated reducing the sample of firms on a country base and an industry base respectively. This procedure allows capturing if the relationship between sustainability and firms' market value is linked to characteristics of specificic country and industry groups. Specifically, as described in Section 2, the role of policy initiatives in promoting a sustainability transition is pivotal in changing the relevance of sustainability strategies in market valuations. Hence, the severity of policies promoting environmental sustainability is expected to strengthen the relationship between sustainability commitment and market valuation and such an increase should be observed in countries with high environmental policy stringency. Indeed, firms operating in these countries that exhibit a good sustainability performance are, in fact, more likely to meet future social and public expectations and this might be reflected on their market valuation. To test for this assumption, the sample is restricted to firms that have domicile in countries with a high level of the environmental policy stringency. The historical level of environmental policy stringency is used to approximate the likelihood that a country will be more prone to introduce initiatives to foster sustainability and climate mitigation targets. Data on the Environmental Policy Stringency Index by the OECD (Botta and Koźluk, 2014) helps to do so. The latter is a country-specific measure that allows comparing the strictness of environmental policy instruments, especially related to climate and air pollution. Stringency depends on the degree to which policies impose implicit or implicit prices on polluting activities 8 . Data is available for all OECD countries plus Brazil, China, India, Indonesia, Russia and South Africa enabling covering almost the entire sample in this study. To select the group of countries with high policy stringency, the average score for each country between 2005 and 2015 is computed, and then are considered all countries with an average score above the median.
As a second analysis, the paper focuses on firms in sectors more exposed to climate policies. Recalling that climate change is a leading cause for the growing social and institutional concern for sustainability, companies in certain categories of sectors should be more exposed to climate policies and to the risks of a sustainability transition. Accordingly, it could be that sustainability commitment plays a more important role for such companies than for others in signalling their willingness to take action to adapt in a changing context and this might be reflected in a stronger association between market value and sustainability. A way to check for this is to select a subset of firms that operate in climate-policy sensitive sectors (CSS), i.e. fossil fuel, utilities, energy-intensive, transport and housing. This selection derives from that of climate-relevant sectors identified by Battiston et al. (2017) , building upon the European Commission's carbon leakage risk classification (2014/746/EU) that individuates companies most heavily affected by the introduction of carbon prices. Table 4 shows the results obtained with the sample restrictions explained here. Columns 1 and 2 show the results obtained when the sample is reduced to companies operating in countries with "high" environmental policy stringency. In contrast to previous estimates, the association of Sust with MVE obtained with model (1) is positive and significant. Estimates with model (2) show that it is never significantly negative between 2010 and 2013 while in 2014-2015 it is positive, significant and with a magnitude more than three times higher with respect to the full sample. Hence, overall results suggest that investors are more prone to evaluate companies' commitment to sustainability for companies that might face stricter environmental constraints than for companies in countries with softer environmental policy stringency. Indeed, by undertaking actions to reduce their emissions, such companies are more likely to anticipate regulatory constraints and to meet the expectations of stakeholders more sensitive to sustainability issues. However, this result does not hold in the analysis on the sample of firms in climatesensitive sectors, as hardly any evidence emerges on the relationship between MVE and Sust. Conversely, excluding such companies from the sample strengthens the results observed in Table 3 . For the sake of simplicity, Table 4 reports only the estimates obtained in the latter case. Specifically, Columns 3 and 4 show that results are still consistent with those for the global sample, but in the time interaction model the sustainability-market value relationship appears positive and significant in the period 2013-2016. As shown in Column 5, these findings are much stronger for the subgroup of firms not operating in climate-sensitive sectors, in countries with stricter environmental regulation. Specifically, in this case, there is no evidence of sign switch, rather Sust is always positively associated to MVE, and the relationship is statistically significant from 2013 to 2016. Figure 1 summarises these findings illustrating the difference between the estimate coefficients obtained for firms in climate-sensitive sectors in countries with high environmental policy stringency and for those in low environmental policy stringency. 
Discussion
At first, the finding that investors' appreciation of sustainability commitment is not emphasised for sectors more exposed to climate risks appear counter-intuitive. However, this may give additional suggestions regarding the link between sustainability commitment and market valuation. Indeed, this paper builds upon the idea that investors interpret companies' commitment to environmental sustainability as a signal that organisations recognise the need to undertake concrete actions to evolve their business models along with lines consistent with expected normative, market and social evolutions promoting sustainability. The higher the likelihood that new initiatives and regulations are introduced, here approximated by the historical environmental policy stringency at the country level, the stronger the association between sustainable conduct and market valuation. Nonetheless, the case of sectors more likely to suffer from the introduction of environmental policies and from a sustainability transition is different. Building on existing literature, it could be argued that, for companies in such sectors, reducing emissions and embracing a sustainable business model is a necessary condition to keep value in the future and endure radical transformations in their business environment (Burnard and Bhamra, 2011; Clark et al., 2015; Mercer, 2015) . Hence, a possible interpretation of the findings is that investors already expect these companies to commit to sustainability and obtain a positive sustainability performance. Accordingly, firms in such sectors that do not signal their commitment are expected to lose, while those that succeed in increasing their sustainability are not expected to gain. On this matter, notice that the average sustainability score of the subgroup of climate sensitive is 11.8 points higher than that computed on the overall sample, MVE being equal. Specifically, the t-test for the difference in Sust between the two groups of firms is significant at 99%, while the difference in MVE is 0.027 and not significant. This is in accordance with the evidence that companies with higher emissions are more likely to adopt specific governance mechanisms and reporting on climate risks (Sullivan, 2009 ). To summarise, it could be argued that companies that undertake sustainability strategies while not being expected to do so, inform the market of their willingness to align their business model anticipating future evolutions in the market. Thus, investors interpret such behaviour as a signal that these companies are more prone to adapt to expected market changes and ready to seize opportunities emerging in a changing context. Now, it is worth stressing that the growth of sustainability as an investment criterion strictly depends on companies' ability to credibly communicate their future strategies and the financial implications of their commitment. Indeed, previous research demonstrates that improvements in non-financial disclosures reduce the negative impacts of unexpected increases in regulatory severity (Blacconiere and Patten, 1994; Eun-Hee Kim and Lyon, 2011; Freedman and Patten, 2004) . Also, it reduces the uncertainty on firms' future liabilities, which translates into higher market valuation (Barth and McNichols, 1994; Campbell et al., 2003) . Until recent times, non-financial disclosures was mainly voluntary, and that has lead corporate reporting to lack credibility (Cho et al., 2012; Cho and Patten, 2007; Gray et al., 1995; Kuzey and Uyar, 2017; Ruhnke and Gabriel, 2013 ) and previous studies demonstrate that the quality of information voluntarily reported does not allow investors to evaluate firms' performance and their exposure to environmental, regulatory and market risks (Haigh et al., 2011; Kolk et al., 2008; Sullivan and Gouldson, 2012) . However, latest years have witnessed a spread of standards for non-financial reporting and of mandatory disclosures worldwide 9 that are helping to translate the policy achievements on sustainable development into more concrete action. One of the most well-known initiatives in this regard is the EC Directive 2014/95/EU that requires European public-interest entities to add to their financial statements information on risks and policies regarding environmental, social and governance dimensions. According to the Carrots&Sticks Report 2016, the total number of mandatory and voluntary reporting instruments for ESG disclosure (standards, regulations, codes of conduct) in 71 countries has grown from 151 in 2010 to 180 in 2013 and 383 in 2016, and governments are the main issuers of these tools. Such diffusion in reporting improves the credibility of the information and helps investors distinguish which firms are effectively worth investing in to obtain returns in the future (Baboukardos, 2017; Ioannou and Serafeim, 2017; Sullivan and Gouldson, 2012) . The growing attention and availability of non-financial information may play a significant role in explaining the findings presented in this study. Indeed, the implicit assumption in this paper is that investors observe companies' sustainability performance, either from the Asset4 scores or directly from companies' sources such as sustainability reports. As anticipated, the main limit of the sustainability score employed here is that it approximates firms' commitment based on available public sources. However, considering the growing importance of ESG dimensions in market valuations and disclosure instruments, it is likely that financial analysts evaluating companies' sustainability from Thomson Reuters pay more attention to the overall ESG score rather than a subgroup of indicators. In addition, a recent study demonstrates that social and governance dimensions matter more than the environmental one in reducing firms' exposure to financial risks (Chollet and Sandwidi, 2018) . To check if this is the case, the main estimates of this study are repeated computing companies' sustainability with the overall ESG score, which reflects a balanced view of a company's performance in economic, environmental, social and corporate governance dimensions. Results (see Table C .1 in Appendix C) are consistent with those obtained with variable Sust, but, as expected, the relationship between ESG scores and companies' market value appears stronger in both magnitude and significance. Specifically, in 2015, a standard deviation (17.68) increase in the ESG score is associated to a market value change by more than 5%. Thus, there is confirm of a growing trend in the importance of sustainability, and more in general to ESG performance, as a factor that increases the perception of future growth of companies, especially for those not expected to undertake such actions.
Conclusion
This paper investigates the relationship between companies' commitment to sustainability and their market capitalisation. The research is justified by the growing relevance of firms' pursuit of environmental, social and governance objectives, which, since the aftermath of the 2008 financial crisis, have entered the priorities of policy agendas. Specifically, the study focuses on companies' actions to mitigate the environmental impact of their activities and reduce emissions. The choice to focus on these aspects is led by the spread concern for climate change, become central especially since 2014 onwards.
In this context, the growth of frameworks for sustainable business models and ESG investing suggests a massive overturning in the approach of financial markets to sustainability, in opposition with traditional established paradigms claiming a trade-off between environmental commitment and profitability of investments. This research aims to give evidence of a switch in investors' approach to sustainability that involves mainstream global markets and no longer a niche of committed investors. Using a panel dataset of more than 3,000 listed firms worldwide between 2010 and 2016, it provides a first evidence of a sign change in the relationship between firms' commitment to sustainability and their market value.
Specifically, if such a relationship appears negative and not significant in the whole period under examination, the study reveals a trend of quick and significant reversal when focusing the analysis on a year-to-year basis. These results lead to argue that the increase in sustainability commitment is a source of market value growth, since it indicates firms' awareness and willingness to adapt to market and regulatory evolutions related to sustainable development. The evidence is stronger for firms located in countries with stricter environmental policy stringency, while there is no evidence of such a relationship for firms most exposed to climate risks. The latter result may indicate that only companies that engage in sustainability even though they are not expected to do so experience a positive market valuation change. Sustainability commitment, indeed, signals that the organisation is aware of future market transformation and willing to undertake actions to go beyond rule compliance and stakeholders' expectations. The empirical strategy and the data employed allow to mitigate concerns regarding reverse causality, although the nature of the data, i.e. all companies in main stock indexes for which Asset4 reports sustainability data, prevents from strong conclusions concerning the external validity of the relation. Despite its limits, this study has a valuable impact on policy and on the private sector. Indeed, the findings suggest that market forces are playing an active role in the transition towards a sustainable economic model, as global policymakers wished through the launch of initiatives such as the Sustainable Development Goals (Douma et al., 2017) . Also, the research contributes to raising consciousness in investors and business practitioners of the direction that global markets are taking in the future to accelerate such a transition. Future research may refine the findings presented here, especially through a more detailed inquiry of how policies affect companies and investors' engagement in sustainability actions at the country level. Secondly, it may be oriented to individuate empirically the drivers of the rapid growth of sustainability investing among both professional asset owners and small savers. Moreover, further investigation is needed to understand the role of ESG disclosure improvements and the increasing release of reporting standards in affecting the relationship between companies' sustainability performance and their market valuation.
Appendix A:
National (Table A .1) and international (Table A. 2) initiatives promoting corporate and financial sustainability (from G20 Green Finance Study Group, 2017 and UNEP, 2015) . Published the "Roadmap for a Sustainable Financial System" to propose an integrated approach that can be used by all financial sector stakeholders to accelerate the transformation toward a sustainable financial system.
UNEP FI 2017
19 leading banks and investors totaling US$6.6 trillion in assets launched the Principles for Positive Impact Finance. The Principles provide guidance for financiers and investors to analyse, monitor and disclose the social, environmental and economic impacts of the financial products and services they deliver 
